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HARD HANDOFF METHOD BETWEEN AN ASYNCHRONOUS CDMA SYSTEM 
AND A SYNCHRONOUS CDMA SYSTEM 

TECHNICAL FIELD , on telates t0 a hard handoff method between an 

The present invention relates 10 d u<u 
„ us (Code Division Multiple Access) system and a synchronous 

5 asynchronous CDMA (Cod intormatio „ for the handoff with a 

CDMA system, which rece.ves all necessary 

syn chronous CDMA base station (especially, second generate ha, 
lout disconnecting communication with an asynchronous CDMA 
(especially, third generation 3GPP DS base station). 

" ^^^^^^^^^^^^^^^^h 0 d i s restricted within the handoff of identical 
sy5tems and — - mobile term.nals and a netwo^e sync — - 
(Gl0 bal Posing System). Thts as^mp* - - ^ ^ , 

generation 3GPP (Global Partnerstap Project) DS (D.rect Spre 

*• ippp r>S svstem must be terminated beforehand. 

-- — — 

say in disconnected state for a relatively longttme. 

... — «~ — 



— — renowns -^A , ^ onsw , tha ^ oseofsynchroraan B a 
channels from the synchronous ^^^^^ _ ^ ^ . code use. at the 
5 handoff time a. the synchronous CDMA b teminaUhat is 

^orr^unicationwithanasynchronousCDMA^e ^ ^ 

ot handoff process an. the m obUe — *™ * ^ ^ . the 
COMA hase staho, A P ^ ^ 

10 asynchronous CDMA base statu* on the basts ^ 

rep orung is done by the mobite tennrna,. A tad step ^ 
« to the synchronous CDMA base ^^L, A fourth step ts to 

The transmrsston 1S done by me yn f m , hehald handoff to the synchronous 

20 — — — r- 

A second step is to synchronize the asynchronous ^ 
the conunon pdot channei wtth a starts potnt o an s^nous P 

fte accent synchronous CDMA *-~ZS*Z~»-« 



the synchronous CDMA base station. The report ,s done by .he mobde — ^ 
intltyofsignaU received from the synchronous CDMA base statton ,s b.gger ,h. an 
ZJy of !gna,s received from the asynchronous CDMA base — by 
^tlted 1. A third step ,s ,0 return to the measuring step if the mtens* o 
, ignais receive, from the synchronous CDMA base station is no, b.gger ,r*n * 
Hty of Sig na 1S recetved from the asynchronous CDMA base statton by me 
determined va,e^ ^ ^ ^ ^ ^ ^ ^ ^ . 

starting potnt of the hard handoff, a .ong code state at the starting pomt of the hard 
0 Iltf an offset tndex of a pi.o, PN (Pseudo Noise) seouer.ee, a code channe, mdex 
usedinforwardtrafftcchanneUandanoffsetvaiueregardingthetrafiicchannel. 

reC eive the tnformation fro, the asynchronous CDMA base station through a traffic 
cnanne,. A second step is to reiease the traffic channe, estabUshed «th the 

15 ^hronous CDMA base station and estabhsh a traffic chartne, wtth the sy— 
C^MAbase station. A thtrd step is to exchange an avai.ab.e frame between h mo 
Zai and the synchronous CDMA base station through the estabhshed traffic 
He, and confirm a handoff compietion. A «h step ,s to release resource 

- between the asynchronous CDMA base station and a switch. The synchronous CDMA 

,0 base station reports the handoff completion to the swtteh. 

Preferab.y.mefraff.ccharuteiisestabhshedbe.weenmemobi.etermma, 

mi th e synchronous CDMA base statton using the starting ^ ^ ^ 
the ,o„g code state a, the startmg point of the hard handoff, the offset mdex f dte o 

9^ value regarding the traffic channel. 

Preferably, the starting point of the hard handoff is determtned by 
bating how many frames of the common pilot channe, have passed at the 
CeJousCDMAbase station fromthe moment when the mobtle termma, rece.ves 



information. 
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A computer read* medium for recording program, which provrdes a 
Hard handoff method in a CDMA system being capped with microproces sors . 
provided The program includes foilowing steps. A step is to report a measured resuit 
I lynehronoL CDMA hase statron on the hasis of an intensity of an asynchronou 
, CdI Piio. channel received from an advent synchronous CDMA hase stauo. The 

TI sichronousCDMAhase station the hasis of the measured resu, A step ,s . 
Uan information to the asynchronous CDMA hase station. The —on „ 

halff ts formed hy me mobile terminal that rece.ves me —on through a 
traffic channel from the asynchronous CDMA base station. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The embodrments of the present invention wiU he explained wrth 
,5 reference to the accompanying drawings, in which: 

Figure 1 is a diagram illustrating a wire.ess commumcahon network 
which the method in accordance with an embodhnent of the present mventton ,s 
3PPUed; Flg .e2isatimingdia gra minushatingchan„e.strans m i..edheuveena n 
20 asv.chronousCDMA b asest,ionandasy.chronousCDMAhasestaho„ 

Figure 3 is a diagram Musttating an embodunent of the present 

^"f^ 4 is a flow diagram illustrating a handoff method between an 
asynchronous CDMA system and a synchronous CDMA system in accordance w.th an 
25 embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Ahardhandoffmethodinaccordancewithanembodimentofthepresen 

invention supports reUable handoff between a base station of asynchronous CDMA 



t „„ irtPP DS svstem, and a base station 
system, especiaUy, asynchronous third general 3GPP DS V , 
of synchronous CDMA system, especiaUy second ^^Z^^ 

^urucattonwithadurdsenerattonSGPPDSsystetnrn * 
. , fr „ m a second generation IS95 system and reports the result t 
s,gnals ftom a second g ^ ^ „ 

generation 3GPP DS system. Also, a hard hand 
Ldiment of the present mvention determin es w 

generation 3GPP DS system and a second generaUon > ^ 

hasis of the reported information- At "^^ZZt***-*** 

, „„ TS95 system provides necessary mformatton for handott to 

, , SySteM ' F „r the method stated above, a base station of second generation IS95 
" ^cent to a base station of third generation 3GPP DS transits s^ch— 
111 and common pilot channe, of me base stanon third 

ad " y ' Pierre 1 is a diagram iUustrating a voteless communication netwo* in 
^ Handoff is retired for cases in wh.ch a base station of second 

^^^rra^am— ng chan^ets — d -een, 

„ cL base station and a synchronous CDMA base statton. A base 

asynchronous CDMA b« ^ ^ ^ ^ rf tod generahon 

station of second generahon IS95 system n 
30 3GPP DS system transmits synchronize channel of 
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points among synchronization channel of 3UT 



starting 
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^P^^^'^- 4 ,^; of m e present 
Figure 3 is a diagram illustrator* an embedment 

mvention - AB ^— «-^*^^ rf ^rT 4 

\ , of other base stations adjacent to the base statton of a thud 



25 

and 



,SnMnedmeaS rCIl « 30PP OS .stem uses * «-* 

to be performed and which base station performs handoff. If t required for 

secondgeneration^Sbasestation.thenetworlcrecogntzesthathandoffts 

me second generation 1S95 base station. 



# 
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When a third generation 3GPP DS base station notifies a request of 
handoff to a swftch (Handoff required, at step 305, the switch notrfies a request of 

After receiving the request messages, the second general IS95 
hase station a, step 30 7 and 30, The necessary —on ^ ^ ~ 

hi of pi,o, PN sequence wrth 64 chip unit, code channe, rndex us*** 

^^^^^^^^^^ 

in RenuestACK, Handoff Command). 

The third generation 3GPP DS base station transmits the information 

I:,! stgna, channe, at step 30, (rnter-Svstem H.doff « 
mob i,e termma, receives the interim handoff command 

confirmation response (U: Da. Ac k )>. Then, the third generate 3GPP 
s.a.ionsendshandoffcommencedmessagetotheswitchatstepJf^ 

The mobile terminal receiving Inter-System Handoff Command 
confirms when handoff is performed on the basis of information contained m the 
20 meCe The starting point for handoff is determmed w„h ,0ms umt after dre message 

Ton traffic channe! on the basts of— ion such as ,ong code state a, handoff 
I rnde* of pi.ot PN sequence with 64 chip unit, code channe, mdex used for 

TJeen the third general 3GPP DS base station and the second IS95 base sta o - 
ZsW comp eted at step ,U. The mohrle termina, transrmts handoff compietton 

requested handoff is done successfully. 



After receiving a report saying .ha. handoff is successfully combed, 
„ , ion , s95 baS e station notifies that it received handoff complete 
the second generatton 1S95 bases , ^ resour ces 

m essage successfully to the mobile termmal at step 314 (LAC AC 

.he handoff is completed (Handoff Complete) a, step 315. When 

, „„ 3GPP DS base station to release resources (Clear 
requests the tod generatton GPP ^ relea5es the 

Command) at step 316, the tturd generatton 3GPP DS 

Figure 4 is a How diagram illustrafng a handoff method betw 
^chronous CDMA system and synchronous CDMA system in accordance with an 

— nt of ::i::— — 

3GPP DS base station doesn't recognize a second generation 1S95 base station ,t 
Uns ,0msec time tnformation for measunng signal intens.ty of common pt.ot 

ZT— - *• — 1895 base s,ation - As shown ,n 

To ,Z ohamte, is transmitted with the second generation »» sy— on 

of the third generation 3GPP common pilot channel and starttng pomt of the second 

Jn an embodiment of the present invention, ttmmg for handoff between 
mob i,e termtna, and a second generatton 1S95 base statton is synchronized in ,0msec 
frame of the third generation 3GPP DS common pilot channel. 

At of Figure 4, a second generation 1S95 base station recetvmg 
handoff request selects the c.osest SOmsec starttng point tha, is bigger than delay 
nanaon rc 4 u second generation IS95 

occurred between the netwo* and ^ charmel 

- station emulates how -V ^ base statlon transm.ts 

frames of 10msec have passed. The second gener 
handoff confirmation message to the fiurd generatton 3GPP DS b. s 
3„ handoff confirmation message tncludes the calculated value, long code 
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asynchronous CDMA system, , y" ^ ^ ^ 

A handoff with a second generation ^ received without disconnecting 

^J^. Wore, t, m e frame f or 
; commumcation with a third generat.on 3GPP DS stat.0 

„cted state gets ,d h,d 

generation 3 GPP DS system and a second generate IS95 system 

improved ' ^-p-— -«- to ^ ,, ^ ta "7 t 

1 in the art will appreciate that 
andspiritofthepresen, invention as defined in the accompanies. 



various 
the scope 



